Introduction
Creating wealth and improving living conditions of European citizens compound a fundamental and basic aim set at the beginning of the integration process. Its implementation in accordance with the fundamental principles of integration, such as unity, equality, and solidarity is a precondition for deeper integration and the accession of more countries to the EU structures. Achieving this overarching objective of socio-economic development of all members of the Community was only possible through early elimination of disparities in development among member states, both at national and regional levels. The need for sustainable development was first articulated in the founding documents of the Community and its tangible instruments have proved to be of European funds (Treaty of Rome, 1957) . Financial support for regions and member states with a lower level of development was passed as part of regional policy and cohesion policy. Importance of the levelling disproportions in development increases from year to year, which is reflected in the size of the allocated funds for this purpose. This means on one hand that this is a key objective in community's activity; on the other hand, it indicates that the problem of uneven development and great socio-economic disparities is still present in the Union. Despite the huge financial and functional commitment of the Union in creating cohesion within as a process of convergence and assimilation of countries in the area of social development, which is the conditions and standards of living of the citizens of the European countries. Therefore, the social convergence is recognized as a multidimensional category that takes into account the various spheres of activity and human functioning that can be objectively investigated. For this purpose, as a research method, the taxonomic tools have been applied. They allow applying the synthetic approach to the issue. The time taken into consideration in the article is the period of 2000-2013.
Taxonomic Measure of Development as a Tool for Analyzing Convergence
When analysing the social convergence in the international section, it is not sufficient to use one measure or a set number of variables that can be compared directly. This problem is in fact much more complex and requires an aggregated approach. There is a need to use multiple data describing various spheres of life, having a direct impact on social development, e.g., demography, medical care, labour market, infrastructure, education, etc. A common method used to study the conditions of life, standard of living, and socio-economic development is multidimensional comparative analysis. For this purpose, the taxonomic measure of development (TMD) by Hellwig (1968) has been applied. This method provides the possibility to study particular effects in an aggregated way using a large quantity of diagnostic data simultaneously. Thus, the basis of multidimensional analysis is the selection of appropriate variables, which most adequately reflect the studied phenomenon. This requires, above all, an approach of an expert. One can also use statistical measures for the initial selection of variables, such as coefficient of variation, correlation, and asymmetry. The point is that in the final set of variables, the information is not replicated. After the initial selection limited by availability of data for a relatively large group of countries and a fairly extensive period of time, finally, in order to conduct the analysis of social convergence, the following set of variables has been selected ( These variables were grouped, which reflects the core area of human activity, which translates into the standard of living. These groups include variables representing these areas. These are the so-called stimulants or destimulants. The stimulant refers to variables that have a stimulating effect on the level of development of the phenomenon studied and therefore are desirable as their highest values. Destimulants are variables acting to hinder the development of the phenomenon and therefore high values are not desirable.
Variables from Table 1 are the basis for estimating TMD for the EU countries. The first step in this process is the elimination of the different range of variables. It means that variables must get rid of their natural units to become comparable. It is possible due to standardization in accordance with the following formula (Hellwig, 1967): where, value of standardized variable value of j variable of i country in t year arithmetic mean of j variable in t year standard deviation of j variable in t year Next step in the analysis is to indicate pattern model of development indicator for each variable. Then, it is needed to determine the distance between the observed variable and the pattern model of the development. The distance for standardized variables was estimated according to the following rule (Hellwig, 1967 The last element of the presented method is the determination of a taxonomic development measurement. It means that the selected variables are transferred into one aggregated indicator. TMD is between 0-1, where values closer to the 1 provide a higher level of development of the country. The final TMD measure was estimated according to the following formula (Hellwig, 1967) :
where, taxonomic measure of development for i country arithmetic mean of Euclidean distance standard deviation of Euclidean distance 0; 1 To analyze and interpret the value of TMD, the box and whisker plot was used. The box and whisker plot is composed of one rectangle and two whiskers. Each side of the box and its whisker has its own interpretation. The sides of the box define the quartiles. The first quartile defines the lower side of the box, and the third quartile is the upper side. The width of the box is not important and does not play any informational role. Bottom side of the box is connected with a straight line with a minimum value of GDP per capita, creating a lower whisker and vice versa. The upper side of the box is combined with the maximum value to form the upper whisker. Inside the box with a square, one marked the position of the median. Box and whisker plot analysis provides information on the distribution of the selected features, in this case, TMD among countries of the EU. Differentiation of the TDM can be determined by comparing the length of the four sections defining the ranges of numerical values for the next 25% of the respondents. The first section is the lower whisker and bottom side of the box, the second section is the lower side of the box and the median value (square in the box), the third section is the value of the median and the upper side of the box, and the fourth section is the upper side of the box and the top whisker. The longer is the section, the greater is the diversity in the given group of 25% units and vice versa. The diversity in 50% of the most common units, centrally situated in the distribution, is determined by the height of the box. The higher it is against the entire plot, the more different between each other in the most typical units, and the smaller the variation of characteristics of 50% of border units (25% of the highest values of characteristics and 25% of the minimum values). The asymmetry may be evaluated by the length of whiskers. If the upper whisker is longer than the bottom, the distribution of the feature is characterized by right-sided asymmetry, which means that more of the respondents have lower values of the feature. If lower whisker is longer than the upper, the distribution has a character of left-sided asymmetry. In the case when the length of the whiskers is equal, we are dealing with symmetric distribution (Bielecka, 2011) .
Empirical Results of Convergence Analysis Within the European Union Countries Between 2000-2013
The value of taxonomic measure of social development of the European Union countries resulting from an aggregation of individual diagnostic variables is presented in Table 2 . In the case of the highest values of synthetic measure, one cannot indicate a country that would keep the value at the highest level throughout the analysed period. The leaders, however, include the Netherlands, Austria, and Finland. In case of the most countries, the measure of it has a growing trend, but there are also countries where the value of synthetic measure decreases over subsequent years, which would indicate a worsening of the social situation in the country. A clearer picture of diversification of the EU countries in terms of socio-economic development is available after the grouping of countries. For this purpose a cluster analysis was used. On the basis of the grouping conducted by Ward's method, the classification of EU countries was performed on the basis of social development. Figures 1 and 2 present the classification results for the first and last period of the analysis. On the basis of Figure 1, Classification of countries in 2013 allows choosing five groups of countries. The number of groups decreased compared with 2000, because in 2013 the groups 3 and 4 merged. In addition, a few transfers took place among other groups. The group of countries, which in 2000 included Poland, Slovakia, Hungary, Slovenia, and the Czech Republic has been extended by three countries: Cyprus, Romania, and Bulgaria. In case of Cyprus, which in 2000 formed a group with Malta, since 2005 one can observe a decline in the value of synthetic measure. In case of Bulgaria and Romania the index increased, which allowed these countries to join the group of countries at a higher level of social development. Countries like Spain, Greece, Italy, and Portugal continue to form a single group throughout the entire period, although in the group of those countries in 2000 was still Austria. A measure of social development for this particular country, however, shows that there has been a very dynamic social development which resulted in shift of this state to the group of countries at a higher level of social development. To sum up, the classification shows a clear division of the EU into countries "old 15" and countries "newly adopted". Within these two groups, there is also a diversification. Among the "old 15", there is a division between the countries of Southern Europe (Spain, Greece, Italy, and Portugal) and the countries of Western Europe and Scandinavia. Among the "new member states", there is a division between the Baltic countries and other countries that joined the EU in 2004. case of Cyprus, which in 2000 formed a group with Malta, since 2005 one can observe a decline in the value of synthetic measure. In case of Bulgaria and Romania the index increased, which allowed these countries to join the group of countries at a higher level of social development. Countries like Spain, Greece, Italy, and Portugal continue to form a single group throughout the entire period, although in the group of those countries in 2000 was still Austria. A measure of social development for this particular country, however, shows that there has been a very dynamic social development which resulted in shift of this state to the group of countries at a higher level of social development. To sum up, the classification shows a clear division of the EU into countries "old 15" and countries "newly adopted". Within these two groups, there is also a diversification. Among the "old 15", there is a division between the countries of Southern Europe (Spain, Greece, Italy, and Portugal) and the countries of Western Europe and Scandinavia. Among the "new member states", there is a division between the Baltic countries and other countries that joined the EU in 2004.
In order to observe the relationship among different groups, as well as trends in each group, one averaged the value of synthetic measure at the level of indicated groups, assuming that they represent a homogenous area within the group. The results are presented in Figure 3 . The group, which acquired the highest value of synthetic measure of social development during the entire analysed period is the group 5, which includes countries, such as Luxembourg, Ireland, United Kingdom, Netherlands, France, Belgium, Finland, Sweden, Denmark, Germany, and Austria. The highest level of social development was recorded in Western Europe and Scandinavia. The next country that has a relatively high level of social development is Malta, which in 2013 established a one-piece group No. 3. By 2010, the third most developed group in terms of synthetic measure of development was the group 1, which includes Spain, Portugal, Italy, and Greece. However, after the indicated period, with each year, there is a deterioration of social conditions within this group. It is the only group, which recorded decrease in the level of social development over the years studied. The lowest value of the human development index reached the group 2: Latvia, Lithuania, and Estonia. This group has been hit by the economic crisis, the effects of which are visible especially in the years 2008-2010. However, after this period, there is a very dynamic increase in the level of social development in the group 2. The analysis of synthetic measure is more constructive if the calculated index is presented in form of the box and whisker plot, which allows assessing the level of social development for the whole EU and trends within the analysed period. On this basis, it is possible to assess social convergence of the European Union countries. Figure 4 shows the large discrepancy in terms of social development in the European Union. In the first year, the analysis shows very large gap between the maximum and minimum values of synthetic measure which indicates the large disparities between the richest and the poorest countries in the EU. In the subsequent years until 2007, the value of the gap decreases, which should be regarded as a process of reducing the disparities between countries. In the first three years of the analysis, the minimum values remain at the similar low level, the effect of reducing the disparities was followed by impoverishment of the richer countries. In subsequent years, one can observe fairly dynamic growth of the synthetic measure in countries at the lowest level of development, a similar situation, but with less dynamics, occurs among the richest countries. This reflects the positive growth trends across the Union. Since 2008, however, there is the opposite trend intensifying the diversification of the EU area. It is undoubtedly linked to the economic crisis of that period. Therefore, it should be noted that the economic crisis of 2008/2009 had a very negative impact on the process of social convergence in the European Union. The escalation of negative trends took place in 2011, where there is the greatest gap between the most developed and the least developed countries in the Union in terms of social issues. In the following years of analysis, i.e., 2012 and 2013, there is a closer relationship among the countries in terms of social development, which is followed by catching up the richer countries by the poorer ones. The relatively long stretch between the lower whisker and the lower edge of the box indicates that a large discrepancy in terms of development primarily occurs in countries at a lower level of development. This applies to groups of 25% of countries included in the analysis. This trend continues throughout the period, the standardization of development is evident within the period 2006-2007. In turn, a quarter of EU countries, which are deemed as the richest ones are classified as a homogeneous area where differences are very small. Distribution of synthetic measure is unbalanced, the left-sided asymmetry is highlighted, which means that more countries have a higher value of synthetic measure than the average value. After 2004, the intensity of asymmetry decreases, but it still has a character of negative asymmetry. In the following years, especially during the period of 2006-2007, the distribution can be regarded as moderately symmetrical. This trend was caused by the EU enlargement in 2004 and 2007 which concerned poorer countries. This means that in the EU, the participation of countries, which are less developed, increased, which is also confirmed by the decreasing value of the median. Due to the crisis in the next few years, the asymmetry of distribution increases. To sum up, it can be stated that by the year 2006/2007, the process of convergence in the Union took place primarily due to the development of poorer countries. This process undeniably has been detained by the economic crisis, which has caused even greater differentiation in terms of development of individual countries than in the period before the crisis.
group of countries is the lowest in the entire EU. The analysis of the box and whisker plot leads to the conclusion that the process of convergence occurred until 2007. Then as a result of the economic crisis, this process has stopped and even a divergence is visible. The period of 2008-2011 reveals the greatest disparity of development among the EU countries. In the last two years, a gradual re-unification of the EU area could be noticed.
